Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.004 Å; R factor = 0.052; wR factor = 0.161; data-to-parameter ratio = 25.6.
In the title hydrated molecular salt, C 38 H 52 N 4 2+ Á2Br À ÁH 2 O, the central benzene ring of the dication makes dihedral angles of 89.47 (13) and 72.69 (12) with the pendant benzimidazol-3-ium rings. The conformations of the octyl side chains are completely different. In the crystal, the components are linked by O-HÁ Á ÁBr, C-HÁ Á ÁBr and C-HÁ Á ÁO hydrogen bonds into a two-dimensional network lying parallel to the ac plane. Aromatic -stacking interactions are also observed [shortest centroid-to-centroid separation = 3.5047 (16) Å ].
Related literature
For related structures, see: Haque et al. (2012) ; Iqbal et al. (2012) ; Haque et al. (2011) . For the stability of the temperature controller used for the data collection, see : Cosier & Glazer (1986) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
D-HÁ
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008 ); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 ).
The crystal structure is shown in Fig. 2 . The cations, anions and water molecules are linked by intermolecular OH···Br, C-H···Br and C-H···O hydrogen bonds (Table 1) into a two-dimensional network parallel to the ac plane. π-π interactions of Cg1···Cg3 = 3.5622 (18) Å (symmetry code: 3 -x, 1 -y, 1 -z), Cg3···Cg3 = 3.7158 (18) Å (symmetry code: 3 -x, 1 -y, 1 -z), Cg2···Cg4 = 3.6206 (17) Å (symmetry code: 2 -x, 1 -y, -z) and Cg4···Cg4 = 3.5047 (16) Å (symmetry code: 2 -x, 1 -y, -z) further stabilized the structure. [Cg1, Cg2, Cg3 and Cg4 is the centroid of the N1/N2/C1/C6/C7, N3/N4/C16/C17/C22, C1-C6 and C17-C22 rings, respectively].
Experimental
A mixture of benzimidazole (5.90 g, 50 mmol) and finely ground potassium hydroxide (4.50 g, 80 mmol) in 50 ml of DMSO was stirred at room temperature (27-28 °C) for 30 min. 1-Bromoctane (8.70 ml, 50 mmol) was added drop-wise into this consistently stirred mixture with further stirring for 2 h at the same temperature. The mixture was then poured into water (700 ml) and was extracted by chloroform (5 × 30 ml). The extract was dried by filtering through five plies of Whatman filter papers. This process was repeated twice to collect crystal a clear solution which was evaporated under reduced pressure to get N-octylbenzimidazole (1) as a thick yellowish fluid. Furthermore, a mixture of 1 (4.04 g, 20 mmol) and 1,2-bis(bromomethyl)benzene (2.64 g, 10 mmol) in 1,4-dioxane (50 ml) was refluxed at 100 °C for 18 h. After cooling the reaction mixture to room temperature, the desired compound (2.2Br) appeared as white crystalline powder.
The salt was filtered and washed by fresh 1,4-dioxane (3 × 5 ml), dried at room temperature for 24 h. The product was collected as white crystalline powder (7.42 g, 97.76%). Saturated solution of 2.2Br in methanol (0.5 ml) was exposed to diethyl ether vapours (vapour diffusion) at room temperature to get colourless blocks of (I). Single crystals were also obtained by slow evaporation of saturated solution of 2.2Br in MeOH/CH 3 CN (70:30) and by evaporating saturated solution of title compound in d 6 -DMSO at room temperature.
Refinement
The H atoms of the water molecule were located in a difference Fourier map and refined freely [O-H = 0.84 (5) with U iso (H) = 1.2 or 1.5U eq (C). A rotating group model was applied to the methyl groups.
Computing details
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT (Bruker, 2009);  program(s) used to solve structure: SHELXTL (Sheldrick, 2008 ); program(s) used to refine structure: SHELXTL (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication:
SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2009 ).
Figure 1
The molecular structure of the title compound, showing 30% probability displacement ellipsoids.
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Figure 2
The crystal packing of the title compound. Those H atoms not involved in the intermolecular interactions (dashed lines) have been omitted for clarity. (Cosier & Glazer, 1986) Symmetry codes: (i) −x+2, −y+1, −z+1; (ii) −x+3, −y+1, −z+1; (iii) x+1, y, z; (iv) −x+2, −y+1, −z; (v) −x+1, −y+1, −z.
3,3′-[1,2-Phenylenebis(methylene)]bis(1-octylbenzimidazolium) dibromide monohydrate
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